Apoptosis in myocardial ischemia-reperfusion.
The signal transduction pathways by which ischemia-reperfusion leads to apoptosis may involve the JNK pathway, ceramide generation, and inhibition of protective PKC pathways. The biochemical events associated with apoptosis include mitochondrial inactivation, cytochrome c dislocation, caspase activation, and cytoplasmic acidification. Through the concerted efforts of multiple classes of enzymes, apoptosis is accomplished, resulting in the death of a cell in which potentially transforming oncogenes have been degraded and inflammatory contents are contained within the plasma membrane until the fragments can be ingested by phagocytes. This non-inflammatory mode of cell death permits tissue remodeling with minimal scar formation, and so is preferable to necrotic cell death. The distinction between apoptosis and necrosis, which implies different mechanisms of cell death, is blurred in the case of a pathologic insult such as ischemia-reperfusion. It is suggested that it is more useful to view cell death in the context of whether or not it can be prevented.